Brain-derived neurotrophic factor inhibits neuromuscular junction maturation in a cAMP-PKA-dependent way.
The development of neuromuscular junction (NMJ) is initiated by motor axon's contact with the skeletal muscle cell that is followed by synaptic maturation. Previous studies showed that brain-derived neurotrophic factor (BDNF) enhanced motoneurons' survival and growth but significantly inhibited synaptogenesis. Here, we report that chronic application of BDNF resulted in inhibition in the maturation process both physiologically and morphologically. The response to BDNF was mediated by its cognate receptor TrkB as the effects were abolished by Trk receptor inhibitor K252a. Protein kinase A (PKA) inhibitor reversed the effects of BDNF in inhibiting NMJ maturation. These results indicate that BDNF suppresses NMJ maturation through cAMP-PKA signaling pathway. Together with the previous studies, these results suggest that BDNF suppresses NMJ formation and maturation despite its effects in enhancing neuronal survival and growth.